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9. VIBRATION SCREENING PROCEDURE

The vibration screening procedure is designed to identify projects that have little possibility of creating
significant adverse impact. If the screening procedure does not identify any potential problem areas, it is
usually safe to eliminate further consideration of vibration impact from the environmental analysis.

9.1 STEPS IN SCREENING PROCEDURE

The stepsin the vibration screening procedure are summarized in Figure 9-1 in aflow chart format. Following
isasummary of the steps:

Initial Decision —If the project includes any type of steel-wheeled/steel-rail vehicle, there is potential for
vibration impact. Proceed directly to the evaluation of screening distances. Transit projects that do not
involve vehicles, such as a station rehabilitation, do not have potential for vibration impact unless the
track system will be modified (e.g., tracks moved or switches modified). Rail systemsinclude urban
rapid trangit, light rail transit, commuter rail, and steel-whed intermediate capacity transit systems. For
projects that involve rubber-tire vehicles, vibration impact is unlikely except in unusua situations.
Three specific factors shown in Figure 9-1 should be checked to determine if there is potential vibration
impact from bus projects or any other projects that involve rubber-tire vehicles:

1 Will there be expansion joints, speed bumps, or other design features that result in unevenness
in the road surface near vibration-sensitive buildings? Such irregularities can result in
perceptible ground-borne vibration at distances up to 75 feet away.

2. Will buses, trucks or other heavy vehicles be operating close to a sensitive building? Research
using electron microscopes and manufacturing of computer chips are examples of vibration
sensitive activities.

3. Does the project include operation of vehiclesinside or directly underneath buildings that are
vibration-sensitive? Specia considerations are often required for shared use facilities such bus
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Figure9-1 Flow Chart of Vibration Screening Process

Impact — If there are any vibration-sensitive land uses within the screening distances, there is the potential
for vibration impact. The result of the screening procedure isthat vibration impact should be assessed
as part of the environmental analysis.

9.2 SCREENING DISTANCES

9.2.1 Project Categories

The vibration screening procedureis applicable to al types of FTA-assisted projects. The project categories
for the vibration screening procedure are summarized in Table 9-1 for four types of rail transit. The fifth
category includes al bus projects. Any project that does not include some type of vehicleisnot likely to cause
vibration impact.

With respect to Project Type 5, the rubber-tire vehicle category, most complaints about vibration caused by
buses and trucks are related to rattling of windows or items hung on the walls. These vibrations are usually
the result of airborne noise and not ground-borne vibration. In the case where ground-borne vibration is the
source of the problem, the vibration can usually be related to potholes, some sort of bump in the road, or other
irregularities.
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9.2.2 Distances

The screening distances are given in Table 9-2. These distances are based on the criteria presented in Chapter
8, with a5 decibel factor of safety included. The distances have been determined using vibration prediction
procedures that are summarized in Chapter 10 assuming "normal™ vibration propagation. As discussed in
Chapter 10, efficient vibration propagation can result in substantially higher vibration levels. Because of the
5 decibel safety factor, even with efficient propagation, the screening distances will identify most of the
potentially impacted areas. By not specifically accounting for the possibility of efficient vibration
propagation, there is some possibility that some potential impact areas will not be identified in the screening
process. When thereis evidence of efficient propagation, such as previous complaints about existing transit
facilities or ahistory of problemswith construction vibration, the distancesin Table 9-2 should be increased
by afactor of 1.5.

Table9-1 Project Typesfor Vibration Screening Procedure
Project Type Description

1. Conventional Commuter Both the locomotives and the passenger vehicles create significant vibration. The highest vibration
Railroad levels are usually created by the locomotives. Electric commuter rail vehicles create levels of
ground-borne vibration that are comparable to electric rapid transit vehicles.

2. Rail Rapid Transit Ground-borne vibration impact from rapid transit trains is one of the major environmental issues for
new systems. For operation in subway, the ground-borne vibration is usually a significant
environmental impact. It isless common for at-grade and elevated rapid transit linesto create
intrusive ground-borne vibration.

3. Light Rail Transit The ground-borne vibration characteristics of light rail systems are very similar to those of rapid
transit systems. Because the speeds of light rail systems are usually lower, the typical vibration levels
usually are lower. Steel-wheel/steel-rail Automated Guideway Transit (AGT) will fall into either this
category or the Intermediate Capacity Transit category depending on the level of service and train

speeds.
4. Intermediate Capacity Because of the low operating speeds of most ICT systems, significant vibration problems are not
Transit common. However, steel wheel ICT systems that operate close to vibration sensitive buildings have

the potential of causing intrusive vibration. With a stiff suspension system, an ICT system could
create intrusive vibration.

5. Busand Rubber-Tire This category encompasses most projects that do not include steel-wheel trains of some type.
Transit Projects Examples are diesel buses, electric trolley buses, and rubber tired people movers. Most projects that
do not include steel-wheel trains do not cause significant vibration impact.
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Table9-2 Screening Distancesfor Vibration Assessments
Type of Project Critical Distance for Land Use Categories’
Distance from Right-of-Way or Property Line
Cat. 1 Cat. 2 Cat. 3

Conventional Commuter Railroad 600 200 120
Rail Rapid Transit 600 200 120
Light Rail Transit 450 150 100
Intermediate Capacity Transit 200 100 50
Bus Projects (if not previously screened out) 100 50 -

* The land use categories are defined in Chapter 8. Some vibration-sensitive land uses are not included in these
categories. Examples are: concert halls and TV studios which, for the screening procedure, should be evaluated as
Category 1; and theaters and auditoriums which should be evaluated as Category 2.




